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I. INTiiJl/UoTIuM
th« p«trujL«uB industry turn tum<Ml acaward in its B««roh for norv
oil) ollf n«od«d to RMri Uie 9tmmiy rlM In tiM dvuHMl of our «a.p«niiing
MooMgr} oJUy iwKlttd for m adaquauif raaci^f oumMitio nMirvc «fuxi^ oxi.}
••Miitlai ie mip^ort Ui«t •euao^y in ih* fauure^ wauuivor it Mty noJUi* Xcw
wm«« of UiLa T«0twr« will nairk the u;jntiaaation of Um oontributions of
tliia vl«urou» Industry to toe natiwiiai daaiii^*
^'ffHBixirB looaiLofiS tmw pro»«n%«d a aora ocmplMHi driULiae taA prv>«
dootion probi.«K Uum praTiuya iaiMnd looailuiiB* tha cMpU« of tfi^ier aod
tha wlda v«rlailon of watar aurfaea o%.«uULtluna iuvrvt aada t^ baalo aritilng
raqulraaiani of no rei.«tiv« Motion t>et4fattn ^ii« UrijJk.in£ rlc Mid tiM vail liora
aaqum iva to mat* iita daatn*otlve poMar of <>o«4id atom wavaa^ ainOa^ bidaa
and aurranta haa aada driju.lni on. produoUu-n struoturaa difflouuLt and ax-
paaalTa to araot and Maintain* lr«>n«portatiun «Qd oo—iani cftti;>a ftoM a&ora
to aaa umiar 9i9mn aotiarata a^a ^(Midltlona hoe not baan aaay*









yg»K)^^' adi oi httl^ii. 9mmv>
B» vrpo— o£ Invostigaiion
it la the purpoM of this rsport to •xiiwi— mmm of Um pffoooni
ofr««tik>r» driiJLinc ind {HTwXiuotiofi probicao in order to dotonilao Uw ap«
piiaabixity of oortaln diving iookuiiquMia to Uieir s^Iutl /n* ko «tt«ipi
hm boon maim to proooni a ootitixod anAigrsio ol* or a om^oIo ooiutic^n to
ilM pvobLlone dlooovorod* ^ oohanioai dooigno an proooniod* JLmtoad, t lio
P9«r ahow* Che nature of oortain diffiouitioa aad Indiootoa the oxtent to
uhioh Gurrerit dlrlnit toohal^iMO aagr Ouatrlbut<» to their exUainotioiu
PetfoieiM exploreui>n parties and drlxJiini;; ovowa hanro £ono down to
the aea iti a variety of oraft| oowi oonvorted, aoae deeiitnad/) in oruor to ^^^^
•piioro and diiXi the uootioata^ aheJLvb&» i^ata oavo boon bi#ito Produotion
haa been dlffioui.t« it hat boon ostlssit^d toat there haa booh iJLtti.e noro
than one dollar in Ino^aM tor every a^vctn aoj^iim spent* ' *^ the reduo-
tii-n oi the«e Quota waa, iOj^ and will be the probieai of off«extoro ex^ioita-
ii .n to be v^lved not ^^nly Uuroh«.h th^ utilisation of toatod oil field
aolonoo ana Kothuoa^ but ^lao ttm^Mufi^ the utiii%aU. n of the ooafaalni: akixla
«nd profeaai no wnioh in um earlier daya, l«ft a flavor of the ii^oa in the
inmwago of the inauatry*^ ^fert^iniy^ the oxperlc>iice of ttm f.uhauurlnor and




teA •»!/ . to tt^ .
.
0« i>tA|«n«ot oJt' 'xvcMMltura
Th« proQ99B ot lfl(ir««U^:Ation aao and hmmnmhtW tM
<«) t^M •xailnatiun of ourr«nt ofjr«ehor« drlijiiaf jpff«htiffM| i«m1
(b) Utm a(»plio«bli.itjF of Oiving toomlquM to lam eoiuti ^n q£ tb«*«
tlMB f«U. Into lot;!Odd fi«quiiMMi
ViMmm X
<•) «x«iiiia%lun of ourfvni ttff^aiior* drliXiog imhI piwidm%tii»«
•tnodsf
(b) laentificatior. o£ uaiqus, orf««iu>rc driiuiJlg aut |«WttifitioB
probX«wis
(e) ld«nilfloaU.on uf durrvnt i^pliG«ti.on» of diviag tocJanlt^uat* to
Hm ••IttlioB of off««iior« iprobieM}
PhMo IX
(a) cauMliiatl^n of ourranv diving iooimiquiM am* ^mcmjMgmm^
(b) «n«i>ol« of tlM» |iot«ntl£ii. •xUnwi^.n of tn««« t«oimiquM and
«OT«JL«|wmte to contribute to tlM ooiMti^n of Miditiuni^ off•shore probiom*
Purauint to tbii> piirpoo«y it boooM «^par«at tlk«t tlio prMctio«iltgr
of Any potontitd contributlono aMBt b« weJ^fiMMi in Uimtt of tii« OictiiiotMi
•o«%o for d«»v«kxo{Wiont^ pracmrttMrnt anu aperat4on of Vkty now or oat^Xloci
oqulpMHit tfaLlnot wiy odvantagoo^ inwrtiato or future* iUrtAor^ tnc oooto
•h^uid b« bfiuaunood ogaiiwt tho oloMNite of risk fruM wcotter and fron tte
nature of tb« oponttlon* '^li.« tiMwe ounUrojLi.in{: faotoro m^^ in nottt oasos^
nut auMNiptibio to any ojcaot ov&Jwuatiotiy a> pori^one ixt*» ^>oa«io«^« i>&rtin«i.
ifh".












f»ft%ar«s Mgr b« lndlo4it«cU
^.-^ Xhit Majority of t«nM wmH irili. b^ fMilll«r b«o«u0e aonv«ntJLooi«i
ITOgw^ff hM iMMm tuHi4« MotNuvor, in •ppendix X^ ther* la «> UUtLag of
tMnu Midi 4l«flnltis>n0* This iliould provid* ready rttfarwM* mA pracJiiMto
gr MLsumlarsiandlne of tb* tcmlnaioijor*
4 ^a i%
Ilk YMi Kr ' •
Ourreni off rtmn drUUlng »«tAo<t« »ay b« 4ivld«d lAio tuo o]lmmw
Iqr tJMi MHmer in wtiiofa ttw c;«rrlak is »upMrt«(i aboip^ tft* drlULiag iucaUon*
In eATxjr off-etum ckiTaApp—nt^ uiu uerriuk if«8 «r«oMcl oa « fIjuk!, iwobiit
plAifum, •loippoz'iad kqr piilaio alMV* Um mmt* i»><«i« wurrralajr* tin* mmthoA
ic •tilx In \xam but la ilT.nir vagr to tlM aoblxu barr* nhioli not itu? eup«
ports Uk« €mrriGk but tvannporu unc <lriiilne i^ ^nn on« a—Uon vo tarn
nmxtm Thmrmtort, Uwmm ola«»ifle«tloni of off««huni driiliat^ notAuds lujr
b« st«tMI «8 foAiiiii
(a) flxnd paatfomi
(b) Moblx« bare**
!• flxad 'xAtfoA i^tbcMl
initially, rixed ixLailoras wir* a«»n»trvict«d to support tiM «itirt
^filling rlgf It* «NNMiiiOJl««, «fta Um: driixla^ curavo* quArtvrs* «^wi •ucu
plntfem a3oR« OMt tkM J>i«nl»ia JUL ^^-omptqt apjiiowiiitil jf om and o«m nnjif
mUXI'^ doxiars* Fortunfttoly^ oil ma& fuund* <ij^«ven M«aj.s M«r«a drtu,«i and
jfron thin lUAntroni*^
It vtks. afjp«nmt tnat i^ia iii^ uvJit of • fouadntl*^ pi«tfbni was
»slv« for wlidont <iriiilnt*
A atmlfiht^onrttrci ra<iuctlon of ooate was a»)par«Bty) if to* alM of
Itub platfom oouxd be reducsd without aAurlflcln^ tli« c^apabilitj of drLLLiae
mA pi^Mteolng ••vsral «<«iia fr.ai tba aingAS p^atfonu KurtiMMr ayaatnation
•Iwifad tliat &aivttbixi,l^ of pl*tfovn structure wuuid raHaam oosta i^ ponslt*
tins rauoo of nat^rlA^* In addltlu}^ imporUnt lalUai a«vinga in tin« and
nntariaX oouid bft nadn» if na^or wolgnt Mid Jbond dl»trlbutiv4i ahanfH ooulA be
fBStr IKt^ ^Stf
^iit-"- i J»^ V»1«'-8f ISA
>Grt iM^iMQKpfs ^amAi#«&(|
V*--- .'N.I....-:-- .<OXuJLi,Tli) ti!;iU*«J«-2l4; «4# ^ihif*9*iiA.'i*m9^jM »««Mt/ ..
liM •»> tm (Mc >{l«s?aau?i4a»i;^ ipM^r ft^fllMflk Add .^«K» »n®i» f.-
Mft i»Xiili) .rSilM a^x*9« flflW^. ^tim:'.-! ^W .J.. ^"^iWjjStti^tTr^^
.............
.u .:
^•ATtcJUAiq aiAr i«nl b^ota
dJtOO io »^.
Iwld Hlthin maU liniU.
hor% Mocuim flxau piatfunui ao«bin« ijk«so idaac, >HMt¥ttrt04^^)OVtt
iMni aurplu^^^i^ Ti tmd otii«r orkTt iMr« usMi m» wmtors* Xi)tt»« aid^s oarfjr
and power la* nain ayd oir«iaiiae pi«tw» liM Mid AiAing and dondiiljAinc ^r-
•qulpManty and tne adn nud Unlui* 'Uay aarva aa fxo«ilnt, aiorataouaae. for
plpa, Mudy biat«r and aqiiiiMMinU i^'lnaLLXy, Uiay provide OjnforUibxe bartitliit
and ——ing aoo—odationa for \Jsm drlLiing erawa* ^na ttvuu..-\u: wail dar*
rlok, an Irtnovaiion of tue mm i^* Moora IngLnaarlng woa^^any^ naa a i««TaUia
oruwn ULook and s>^uxtipi.e pow«r taka-ol'jTs for Uk« roUury tatiiia* Itaia aaatiiaa
flva Mmi.iM to ij« drii^ad ^Itnout »hiftin£ Uia «i«»rrick. xn iaiMi of pi^tfom
dMlpi aod oonatruutljn tM& car rick uaa pamiiWd tlia n»MiM>r af plxiogii
par fltn»-w«ix piatforma to ba radtwad from thirt^^tao to ait ntean*^ '^
JuuMt float flguraa for uiia !«ypa of pjjitfoni ar« rK>t «viAix«>t)xa b«i%
Milatataa run btrrtwaen two and tluraa hundr«d ta^>uaan^. doi.lura.^*'^*^ tola la
aiiiX a ojnaldarabia ai»*
'^t ahotud b« notad tbat ttila pj^atfom oost nduotlv^n Aaa toi, baaa
raaiiaad wltb^ut 5or« dlaadvaatafait, Tiiaea arci <,a) mud ^nm^rn and oireu**
imUfli' nud a% be separated from Uia wai.i durlni a uistavy atomi ib) iiaavy
fltelgr noorlFifa ar« r •biuirad for Uie terjder} i^e) auoid^by tug» ar« ra^ulrad
tvt toa texidar during aavaro sti>m Cv.dltlona or & certifiO£i>i«d aratt nuat
ba nalntaincMi on board uic) t«tMi«r and (d) ratnar cuiapu.ax. ^^avloati ara raquirad
to penalt novaatant of sian and i^^^T^ifti trsm Uw tanoer to Ute pi.«ctform« ixi
aii falnMMMy It nueit iiULio ba atatcd inat thaaa cievloaa pavait the lauvaaiant
of BtOB and at^jraa undar q iriclltlv.tia uf t^i^^ and waatnar wliioft u^ukd pracluda
a Blfldjiakr i%ovanant froai a eaMll or^tft to ttw pi-utforK.
t« Kok»li.a ji«rg«
ilmi %iMK eoats of the fl^ad piatfurn meuiod of offninora drxjuLlng
K>ot» HuiAaAM fans
a»9d ^f.rt y«n itf.iicv;!:-? ,>««o htm/
out %9>lt&!f.J4tm
-jt^bsrs* nsU Twrt *«»
«... :'% iMm aMia 1
^^Mi mm '^u*MA
OJL
.«B<ftl«i.a flMi^ At ^'U'iP iXUMM A iWXt IflMWTcn' : m
gl2JikJ.iLli» i9^Jt>}. iHw «r$. «il,) to «^M0 9>.
w«r» sptirMlatMlf tbm ii4v«ni«g4M of a aobli.*, 0«i/»o«>nUliMKl drlliinc or«i/t
ti^ni ciL' inAtiun of drllAinc pl«(fom oocV(i|) i»xi«in*iion of risks *tuindMit
)
wmwing iMwrjr dvHiing Maablnaiy fteR a ^Af^ur to Um ciriijk.iii«[ pi^tXor^i
•114 Um GonV«niMM9 of a ooKpMity uam»«u drlAiing rle,.''"^
Ttw b«ire«a a^w in immi iMiy U« subdlTiucd iaio Utr— f«lA«r di«Urtet
ir«i
(a) o^jonranU^iud aliip or diydook wtdoli i« ii»itoa in dmpXik b|> ito
efffriotlvc fre«bo«riif uauaaJL^r to tiwaatgr f««t of wator or iOMi in fvetootiMl aroat*
Landing ponWons nay be aM4 to aoaowodato siopin^ boitona and provida a
lOToi seal for Xim bart^c propter* ^uao«v^iibiiit/ u> sic^rm dtwtga alaoat pro-
•itttfea uie uao of aaoli oquipMmt in opea mmti^ *^^
(b) fixod*lagf aubteoraiblo barge Mhioh oarrlas to« 4rllliii({ fig ob
a piaifom otNanaotoci to liM barga prs^por b;> ataai. la^a* it «igr dr a«jr not
tMMni MMbinery oonpartsenta and atoraga tanks Mltuio tlia aiitearsibie uari*
hoix* Its dapih iit»itati..iHi arn datomined by tha Xeiir:ttt of tha iaga. i ra-
aant daeieiis wtc ii^dtad to aiK*ut fifi^ faai^ of watar or iaaa. ^^tanxai
fK>fltu(4i0 n outrlggans^ or spiMiai balxaating arrangatwoto K«y ba provided
t0 aoeonodato a sloping boitoM and to iidiure nalntonncoa of vartioSiL Uat»ui.ii-*
•nt Via driiiing opara-ion.*^-*-^*^^
(o) Huvabic ar adjttfttabia lag badrgoa lifiion basaaa t^ixi of pl«itf«nKS
npan rsnolxinf^ leoatli^ b^ axtoadii^t pLias into^ or p^ntooA basad •oitflMW to
tiM bottoa moA tbcn Jaoklng up tb» ullm or ooiunn to a safa rtistiBnwa abova
th« water laval* .^or gtilf araas^ thie laval is now set at a&aut forty f«ai
•bova aaan ipxxf laral* v^urrent daai$;as are lu&itea to appgoxiftataijr 9m
feat of wator or iase«'^^» »^^


















-f *i;.;i£< '?,ii-\ J -Jill h*aifc<IiJM
lb 9'«^ &i»)|y«l^
ta%f «r» sff« :t^iv«i.y ttxmt i>laXtommm i-n ite omm oX tgrpM (•)« ^&) and
tiM pontoon bMMid, •dJwtabAa X9^ b«r^:i»« Utarv is « poaslbixiv ^^ guMi4%
out -it tarn ltoi» and aoviiig Um bAVf• %o « oaaiterad iocaU .a in id*
of MfVMii wcatiiar wiUk itd«q)i«Ui waminc;* wo«i fieuma for tte Tcrloua
MJa taiiMi ar* aot raadlly avajUatiia. iiow«v«r, li la known that th« laolMri*
•<4i and Baca di^ii.iJi« barse, "iaind i'aaa^" a fixad lag barir«t ooat ooa and
20
ono'iJialf mini >n doxo^ars niUioat •Qolonant* a raeant aetlnntn for a
ntnitar barga •qjolM'*^ *^ vith at^ auxxxiary vaaaaxa ««« tao Kojul^n wo
aavantor^flve thoua«id doiNLara*^ tba uoaan i>riijiiig and t:«pxoratloa
'a flxad lag barge with potttoon atablXlBars for drUJJLne in water tt>
a doDtlrt of fortjr feat aixji. cmat in ezoaaa al;° «ani« miAXi.n wo aonoraa taan*
aand dollara*.^^

UunNMit product! >n mtuaocts ca.os«u^ ar«CU«i Uioso iwllMd* u»«i iji
drliiinc with Ui» touM^tL n that piAtfom ftar iMiJa m^ ooatfoU oMkl i»i
iM M l«reii or sufaBUntiaX as drliiinp, piMtfornc. r v«ry •ffort ie aada t*
oantrallaa aurfAca aquipmmt la ordar ttiat It may »« va a awl—i nvatMir of
walla*
liaiTloa oqttipMaiit mqt )m Inatailad un a eonvantional pUlac aopportad
plailbn or it nagr b« totally or partiaxly inataUad on a oataMMniiidka iMurga*^^
itim sukaierBltala baggi productl.ti piatfom la aiallar lo tha fixad
lagf aotallOy drilling hwgm axoapt that It doai not requlra a eompilaai ballaa*
ting or pontoon ayatoi*
Eirary affort la baiee »ada to allMinata MamutUiy orjeratad oontvola
at the Individual walla asd to auhatltuta eontrola at iha pr9Cruoti.n platftom
or production plutfom oontroXxod rcMota otMratiac
Mti9 axtanalva aalntanaaaa requlraa tha uaa of apaola^oy aquippod
wartovar barga*^ Itttarruptii.>no of worir hy waatn«r ondltl^iia arc not In*
froqucmt and ara «RtreaMily «K|MMilva«
Aflor can In axoaaa of 9re>d«nti c raquironaata la eanaraii^ txttrvd utiLitmm
the flald la no fartonataly slutataa m w pvnait a pip«iliia U> « uiwra ga»
thorlng syata* to ba aceaemioally faafilbuL&»
:WJt*5tii.»
.VJif i^^t. f,^ flp. f^i-.rPirs-? • -n.-
•Ai 4Vi-i
10
iMvgaSp boib »«If or iioci«««ir piopeu^Ml, tre utttd •xtuwivexy* '*
iMMillMr InivrruptidM af» « bin r«aior in bart* i>«»li^o»> ^MMi«i
fttnd«r pllii^ii and M»oriiiei ara required •% tte tank battMlan* Tl»ia oo**
bi nation of tte intorreUiail faoVim of iwatn^ry aoorlac rwjvttrfint^ tAminil
pvodoeti n« and bar^a «lft« tm» prevanUMl ill* u&tioi^jatAd »o»BBibi of biu-mi
trWBportatlvm Aran balnc; r»«2.1s«d*
^;»«W 0« •'^^
Jt^lO^i^ 09)
A« UjMKm iTixj^^ni, ABC .'ruUucU.^.n ^'rublMW
pia«p»iiit«d» Itowviry it La umteratood ihat ooot i» th* f««uu.t of •x|>Mi»iv»
•oiuU^m to *h« basie ifcLn—rii^ proMano invulvea* ^^f lata •qpanalva
—thtnf arc not dav«iiap<iA« praaa&i ooata ouuid xveUlct tba •npi.oitutlun of
•ff«4iiii>ii» ar«'« to A fraeti^^i of tte ooiitlantajL aiiaJLf ara«« '^
AnotiMT great lup^attaraliuLa la iiia ofr«ati»rb iraaiura la itaatliar. xi
la fr»aljr and framiantjjr gr^^*^ ^^>*t li^VLa or notftlttf oaiB ba <k»aa to eo»»
troJl tiw if«atht«r dlr«otl/« ik> iai» tir» apaolai. uuif foraaaata pra«ilot Ita
affaet 'JR operati^na in tieia to avoid aonc fetom diaiaga* ^m.urata aUttiatl*
aal data tutm oiao o<»pllad la orc^r u> iauijLU av^upaMini to iioiit in a^^lta ot
tiia waatit^r* t}iee«r foraoaata are al^t^«flY« to alnaVy»flva pavoani aaaurato
IW taamy-TouT Hour ibraoaate ainci aavanvyriin; U> ai^t^^Tlva paraant oocu-
rata for parioda up to Xi»rliy*i«lpiit boara*^^
SpaolHeailj, wava Itai^at «n<^ afJTaotlva preeeura «t>rc uia Uro rasulta
or aapaoia of waatiier vhlisb Cvntrul off««hora ctaei^a an^- o,«ratiwjn« ir'or
a«aan>li» Ouxf of i^«cioo experlanoa ^Uijmm titai QreM boats e^^n ; lu^ be aafaigr
and <*fflGl«aiajr laantued aAcn^aide a pi.«%fois Mban wttvtr; ur^^aui «trc uot^^e
feat ar iaaa or aionialde a tamtar uban ttal^ta are four feat or j.aaa«^^ ai^
•dMMBRta of the plilni? «id piling, braolng miat b« oapable uf iri tbatandlnt
•tKMna nave aoti^^n* Avaixasa.^ riigursfi for a ^^vc ^f Uiirt^ l\i«t ui iiei^i
•baira tba ordinary Ul^ tide .>ff tao lexaa Goaat aHow Uic MudjiuM oyoiuMle
ppaafiurt at tba top of tb^ lawva ta be aevan Qtmdrad and tbirijr pottKia per
•qaare laob*^^ After 3c.i>enwiv« •xpcirlaooa dnrla^ tba ^cu^ber^ k^k^ Aurrlo
30dMiib orlterla w«re revised ta tbe fojULowlnfii
*£se»jji'-Ji
:H$ Sfd
-» V J.^'-.fW.M^fr -^ , , Q- ",- _ a;5;?a£^'
1 <••»
:s uj eyj.,. J 3 t;** ., "i
ai.
.^> Uti^'AQiJ ^'Z.'ju-ti'^ll.^ ...
.U lo qui a^ .; 4«15|
•ottSiTXird ^J'^1 .t^: t.^itj *&f«»ll ;<;r.« ttVJf. CKKjiv ^ ....
-..,:-»«i «9f|iii.-:.«<
i2
wind vvlocdtlMp oat InafdMd %Mwit(f*^vt mxx«« y«jr wmvi
•axlanai wave AnitjUly f«rt^ f««tf
•torn tld«, tan r««t abovv mtviAi hi^h iidft«
Bwn yM«« fU'uiv* rsqulrv to* aoaaptunm aiT Um riak Uiai •tonM of i»at
AwAiiuB^ »iiybl« of (toaUoyinil tte slruoturt, iMgr ocoiir oooo •vnry forty
wr fifty 9F<»««*
Aagr Ju'w|>ruviiBf la tlM prosoat fOTOooetint; or dwifA oate oan un^
bo m»at oftor • o.^noidiroliiio porlo4 of tiao and reooterch*
Cwifwt oqudfSMit lA opof«ii<4i or uador ooniitruotiwn la liadtad to
iM%ar Utiptteof laaa tlian ana Aundrad foat*^ ituwavar, utam Is raaa^n u>
baUava Utat all idli ba fjuati is aad Janata out to aix Iwdgad fbat af watar.^
eantt«iit attontiw4i anu daoii^ £:tudy la baiag daaotad to U» iwabioa of alia*
i—tiag thia laptb llaltatlon ar praaaai at^utpaoat ia ovdar to pafait ax-
plolta(4v<n to t^ one iiuadraa f«>tte»a (aix tMBorad foot) ourra*
KoblJLity la anothar daalr«tola obaraotarlatio of off«anora aqulpaoat*
MiMla a(4ul{MMnt wiu laa iargal^' aaivabia aai aapaliiia of rauaa, «ad wiu ra«
^taM aoata inoltlant to aovin^ froa sae ioc«itljn lo %lkt aaxt* ia oartaui io«
•atioaiy «tqulf3a«nt mty b« uoad taloh ia avoBaptitiia to atom daMiga on Xoaa^
Uv,n but whlub aay* ba aovad to a alMQ.terad Xooatloo at tiM unaat of dAn^^raua
waatbar* a aurvaj^ of alsntaan oil ^joapoalaa aaa taa doaleaora or oomstruotort
of orf«a)it»M a«|iLl{iaaet^^ abovb^ tbo foiioaing <kaslraci obarao&arictloe walob
afAMt aoblXit^
(a) ahaULQW watar tmki
aparatiae dap%ht « taa to fortgr faat|
japabit of ablftlnf. loeaiiosa la v>na da^i
Hiibla of balag tuaao at Uuraa ailaa par iiour a^ alnat four
foot wataaf
-• i-stht
3A«i. 11. MRO.T I OlsI^
•«T<M»>: Vti^ *»






:>en*ii nvom t»ti ?jSw it'
:5>;!''Xa
liMd ^M: i»«»W .!^Sj^ -^C ^A.
13
(b) 0»mp w«t«r onlt
oporaiini^ <i«ptha • flftAcn to aam Hundrad t99i%§
oacMbis of ttiiiftint Xooiitlona in tutcm d^r*!
o«|»*oiw of telnc tOMKl at five nlles per iM>ur agaljMt tVn
foot u«vo««
j^'roduotiun aou lirUJuat. yXatffofli doaisMi Mnrw tlM ooaaon r»qiil rwmnu
of adkiqpi«l« •trtttgtii to pavfom tlMlr runoiiui in adwmnm wi%hf» »«xiM«
•avabiiitjr^ •«•• of Mwotljn^ tad lotf initi«i oont** 'ixttiuu«^ lubi^A drill*
lag barfw mot t>« tii* bovt aowor lo ttto uriliia^ piMM* »r Um probiam^ i^i^t*
form dMlga r«qttir«MBt« wiait b« mm% in imKkaotian* vurrwii tli>>Helii9A
wypwiWil Iv ^^^*j^ ^''* ^^Pt>ttr» !• «6 i'oi^.OHSS' ''It wiu> U2^:K^:;ut .'Ut VaaX Umt*
MM «Ho iMvv in ybiob urr««Jtof« •tructttvw ni^ i»« *lUrr»d to milMitind %tm
(a) atiwcH^ttMUi tb« •truoturs or roduoo it« »«v« MslsUaoci
iu) nil»« ttei p^At^fam abuVB Ui* suoa of vtKf* rMifitisM**
It sli^^uid be n^Ud tliat %biM ap^iN>Auti wiU iid«< iaiti«i ocmta^ %£ aoUxkng
Support of Uie drixiuic «ad tte ia«dtK:ii a oparaU'S is iaMtior •>>•
p«Miv« and porplanlng piMs* ^£ iiM wuwjk« lirvuMM biMatwo w« aro %«ua fao*
to f*oo witb «i implaoabib aor^roocar^ tbo MMktb»r« isMatijf^ uoliooptoro
iMMTO boMi broui,.;t into ut« for Unt %rsBMporU^tX~n of imb and iieiit maUuriaui
ball tba noiMMRit of aa&v/ •^uii;:fHftt s&a uie sz^atiun uf oII««Aw^r« suruetora
atlU wait upon ttaa Hiiias of Iba aliaata> a«vo itoitiiita of ^r—^Utr titan
•ix faat atop piatfom ouildinf • Xba tiriYins of o jMlMter j»ipa la atofrpod
iy kfavaa ^raAtcr tbao four iec^*-^'^ fha initlai off«aiwra tast off Itaatani
Xaiand br tb& Ouif «iii JoMpaiqr «aa cbOiQFad far eboui aioalf- dag^a wlib aquip*
ant ^mmanmim aaUmatart at & jr^^ta .>f fuur tbouaand five bwUrad doixura par
':.'•(
-ri}i?U?? :^li^t. ' CfJ
tfai7«^>i U lUti Sttti «&
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i« a ptotiuMR in tUs iMBlMi. fumground of mof vrtKm 9animo%mA Miiii oXf*
•lmr« oix* l^rtynaWxy^ cooq ;>r«a«ur« oootiMi la poMltala* Hw oommqfmaom
ik>i «»a^ In %mtm» of nJM^fd aqvipMnt but »ar« ao, in iarna 9X |ipania>%




-d^ .*.'*• «»^ '<*r
^vtW a*, ^coc
/\, i.i«l ^it Si iiJ.:^ 1.1.1*;!!
ai«
i>
%• |Mnobl«i« laoLdHit to Um «oiu«<. oillxliu oxf««ii»rt ar* not an/
gl««ic9 than tiKNia laBoiaitovwl in Um <^uJjr HdaXaiMUu ^xNNMAtti •i«u>fm%«
prtomti na *r« t«ii?«ii to ocotrtii niidl pMMiiiir» fi.uiid«« At ModcrAto 4«ptlM
tflire* bioMout pr«v«nt«m om «ipi^«d« ^ addlti^ui. pr«v«nt«r is addsd
fbr dMp titrlXlliuL* Qmm oimraior is reportoci to t»*vo fiip» pfiMMitian in imm«
Had (|ttaalt($f ajnti^>^ i« •••ential* Aiqii* s^ypiiM of ii>ate»"mi iMWriikk w
Qmtvim6»^ in ndciitiwn, it is i^portsni in off««Uov« itrUJSn^ to iraiuro
that tha oonduotor plpa ia 4mip movf^ to prooXuaa madairtirtug M|r iiortioa
of the foxiiidatiun« bo it a piling or a awtwaibAo bovBO*
Aay operator, roquirin«<! oor.tinw>UB aorvloo from a arliiing t«i»ior»
iar«iilataiy finda that ttw Moericif pj.an for tte toMlor roiiularoo ciooo laopoo*
tlom J^ «von nocioroto tmm, oovsiiig of IIm taiuior Af^aioot iiie drliiiag
piotfom can b« iiia^truotliM* i-«aontiai.iy, tlw uow or stem of tlia toador
•Hiat be fixod in po«itia% rag!(«idli.aa^ of poaoiioie wioa Aod tido ooirikUMitioiu
1Mi» ff»quiroo «li«t aiQr Mtjorini^ foar hold witiioat dri^sgiiii^ or faiiuro* Uir-
iMf aorero atocia oonditiuoa tlu^ tcMOckir ttoat ba raantrod to atiaXtisr or alionod
to awlnf; doiir of tha drlJUllnK -slutfuna to a poaitlat] whore i» JLonfi aoapa of
liain Bi^ be uaad aw ooa rv>o4£ is» ovalXafetia* ^iailajri/, Um» piatltem Mia%
IMVO aaMMriOOBy pfowor for and yvipa, and a aud mup^iiy or <4Uoa tiaw to eona




rv '..jur^r^i »!»t! « •s.uii
.if •-W ¥::ft-.-«i-ha
^«{ A flkf AT'
m^tmUiMm iMMiwiijKW ii lo yUii«i»w jmmm 49iw omoU aM#«d feits •4aii 9<t^
IC
Produotl^n alMHP** tiM pn>bi«> of pi.atfl»m dsnititt wlUi <lriJULii%« in
•dditlan^ it hM* a prol>i.«i JIa iMlntanano* k»«o«u«« pfotfietl.n p^Atrunwi «r«
in ««• Jf«r • iAzis p«rioci of tdnism > l-i^^-irxy, w(-^x^,iur !<» aoi uiujf w «x«Mb4
of dwtruotl^n but «i.H} tti« dNMbMk to UmniporitttJLon* .>•«• vltli w«nni sr«*t«r
than four fe«t maim aaoMt io Uw pl«ifora» dumguwam and prnolailo Umi safto
OMtduci of ioAciing f)re« tiw pxatdtont to • iMMrgii or :.«i*.o xu(^ar« lA»r«*
fore^ pipsiltw trAtuipori&ti>^a of orudt to cterw i* pr&i'Mrr*^MMm It JLs
te MMiNHHitfoi kqr • Ioe«Uwii rmmtm ttom ports and ^ wttotUMr* tor o>wm»Ao»
ttero aro niinHwi iriUoo of «utoatrg«d plpoliae botMOou EolXovor flo^ Midi
tbm booflhi fiopfitr ^ulpMrnt mm% iravoi. ti^ffgoxituMto^ ,m» liu»arod «kd fifV
liiiMiy wiMA aoodod* .^ulr oqttli—nt rontiuLii run fra* osi to uaroo and <>m
half Uwuaaad doolars pmr 4^9^ of tiio toiaX* A broakdonii of ropalr blxjLa
•ho« nimty paroani of tba total for travai and ataiuMQr tiaOf ana t«M par*
oant fbr accuty. woxk.^
Oat; produotli4t trm off«oiiora flalLdft la atUU at^t aooaocdLaaiJLx a aund




•<&•« •&. weaXOni -^* »—I MlMi 4««1 'unft MMft
^M i;''. >ilm ivam$im±a mn
J tine, fiO X»'> MMt «lMUy«b MBMMMlt Itfll
17
IV* agRKA^ np z\nmwf ntftm fsowMBs
AflQT «i.preoi«tlun oJT oorfwii dlviag «ppiloAViun6 and toufcalijiwi MMt
b« •oooaipaiiivd toy « rwlljwntwy ImowXadt* of ibtt •ffvot un mm, i^imi Im
IMf bi)r no Mi«n» «ikr«o«c tJM ttntlrs flaid of nMiMriiic •dlcin* but is in-
«lti*d UMur«ln« Xh« foilowinf' dlsauMiion i« not uoMpXtto* 4.t im iattndtd
to plnpoiat UM0« jRlMitaUoiMi af B*n nMoii ojiao iiaii Um period iM o«o work
imduw&ter*
|.« B«nd£ or v*U«oe r>l0««««^^
For i^ttxpMM fltf UiiA dlAOuMi^a air wJJUl b« ewrjiidbired » tm gas
ftixuur« of oxygen ami nitrw^coi* At •tMosptMrio prMMwra •*aii p«i»un mmi dis<i
•oivtMt wiUiin hl0 biood ttt^m «Ki witaixi ^is te^*« U^sutt a Hutfiiitgr of
t^ inert gatu; in Uiis eaaa, nltrogan* Xf tiM air proaaiirt af um inlMi^iad
air if inervfcsoci, ae it is aa « nan diraa or antara a oaifeson, a ^:raatar
suaatity of nitrogen or ia«rt caa ia takaa into ooXutlun u^ 4.ae agioea aai
Haauaa* i-f titc «,;r«0Sttr« at th« inlMklaA «ir ia .^aoraaaad^ a qumtit^ of ai«
%pag— will be slowly ell^^iimtad fron the blood &n(i ticauaa into Ux^ e^rpirod
tawath ¥ia Um x^atm* ^ Iflo^ •& iHia eil«i«Mi»i44i proo«i« ia gracuial^ r^A
af—ta effects occur* Honever^ if tMm daereaae ia preasarc is rapid, U^*
iasrt eaa wiil laava aoi.tttiua and fox« butoolea before it ia iraaaperted Iiqt
the bioud sireaii to uh» luags* Zbeoe bwbtetes prase ypea tbtt nervee and pri»«
tete « «;^pto» vbicm variea Swtm a aligtit itohiac to severe jpidUii ^^oerAil/
nelioad near the ^ointa* ^Ha ia knoen aa oaiason dieease^ or beeds* la
lasas tueee buobles eaa oaiise petMsaeat injuvy to tte aerv^us ajrsteai*
It stiould be aotad Iftutt Um ^uaatit^ ot aitx^geo talcMi iato aolutioa
u4mm 9^
?ja «i i£ M f/btieftiNMl «
If
v«ri«« with tlM .jnMSMr* of ta« inMAwrt air «nd witii tA« duration of
to taat prassviM* ^^r«f jra, tt r»oor<i of Um i>r««aur« «n& Um vUm <»r •«•
pusurt i» nM»*«»4U7 1a urd»r to d«t«ntJLiM ttom tlMi raio of pf<M«iirt< d*cr»«ta
MlU.ah will allow tltia nlifoi^CR or Irmri k*» to ^ B(U:*»jt.jf iummewd from Urn
r*
^t ia «x«o JLOifieao. and oomot to •••«• that, i£ wmatHmr Inari gaa^
•ndli m kmXivm, wars auoatltulM for nitrosaa^ a dlffaranty safa^ paraiaalUka
rate of pr«aaur» daw— will powrn* ^teraf^ra^ It foijuoiKa tlMt "banMia*
la Bo% mmd toy nltrusttn atone uut wilx ba saoMKi tagr any iraurt gis*
MalliM t» tbm Inari gaa ommunly uaad in urtififHaA. bra*ttUji4 KlAtturaa*
Oanarai^y it nay ba ciatad Uiat hmli\m mUj. dlffix&a Wkfwigli Ite bloo<i
•W<MK ttwra rapldljr but will not entar UkB body tiaBaas am rapiily or raadily
•a will nitroraxw tiuatn'iins, £iaxiun<»ck3grc(;an sdUturea will uilow a gra^tar ra%«
of prassura dacraaaa ttoae will etjiiprwaad air* it a^uuld ba notsd UMkt baiitai
oxy£«n mixture* do not provide any inmrawMl attain*t **b««d»" but on Um uon-
Iptvy^ thoy ara iioro sansitlve to tlie riiie jf proMura daoraaea* Sliia jj^u*
part^ of hea.i<»y whlab allowa A wul«iear puTRlog of gaa from tba blaed atraa»
mtd bod^ vi« tii«» luni^a^ la aa^ mm of th« adYnntafaa gainai lay iia uaa«
raotiaai^p tftbi**^ ara avallakkia for ctj«mv«asad air aod for Tarlous
balitsa«axy(!tt& r.lxturas Mbioli clKiw or^ la yie oaaa of iuuivm^ux^f^ong panelt
Qmi >^ bttatlwn of th& tine to ba s|>aiit at eaia^^tad lower ^rMawra* Cd«ojn«
pVMoictt tiaa) w^ian Uie >;ra*taai i^raanare (dapib of uiva) and Urn iaw.'^rrl
la Ainutaa b4^twe«n Uic tint ^f laavln^: tAi^ ourf&oii to tlM» Uaa of learisig
Ite bottoK (iifna an ttoitoiR) apt known* Ihie tabia for osm>nam9A air jAowa
Itei « diva to ocuB hundred t—% and a tliM on button ^i ai^inty«fiv« AinuAea
vn^iiivae appioxinatoly alsity^ona ninutoa of daoNW^jraaaion tine* A diva to
and fift^ fant on «4r and a Una on bottum ot twanty«^iTa ninutaa
•vtocsM Ic n«./. 1 :.j r^iu
w ,-4 4'.
-i-'ft aifiJ .a^X'









«Bm»»9». <iij*tt ss <lao<s;tt «^ otf ssiU wdtf Ic r
» ^ lis b«l«MR«^ic2i Itfift Mjifti Ald£ •inrHMdl »7- act *>
fiofkLxyg it should to* unriwsWod ihAt tiici&« iitanpr—Ivft ubi.«i •*•
tiM rasttXt of prftctlcad sKiMivlJEaittfl, unlxvi Bonihv^rs of will
-^«>oowdiHo—d (
wIXJl prot«tt oiujr niottlof P«i*9«nt of tite Mtn tkft»T tyomwy, woHclnf; dive**
«4i«A Um toi^ is sspossd to pr«ss\arss of four «teM{iiMr<ss ^sUioluts)
or lilgtMr, tiis nlWo(«ii ^rssAnt In Uis IncidTCd sir induoss * nsnsti* sf-
fMii lAlsli Mr bs soiopspsd to ttlooliolie Intoxlostion* JafcrtunMsiy, tiM
reaoonssti of tiie Individiua sm siRioJur to tAoes u<f * jHirsMi aut rsoslving
« stifflolsat «K>tsit of oaqrgsa* Hm vsrl*%iott kstMssn ijKllildwuji^ ubmk sa-
foMd to nitrogen nst^xisie^ is «lde«^1^ in i9i5» liicirisfit to %tm s«i.««cs of
Um tfSft F<44 off asnsjkiiiu, diwsrs warked «kt s dspth of tArs« HMWdfsri four
fost (sppfmrlwiwly nins sad s qusrtsr «tnus|ifeM»rsB^ <tNioi.uts)»
ttsi.l«si, hoMover, doss not pruduos Uils oArootA^A effoct* uss of
iMlitfSti'OjgrfMi Mlxtitjpss ponsit diving to d^ptto of flvs tHiiidrcd^lRgf fs«t ^
vitltoMt schrwpss sffsots.^*^
3% AaoKl* mA ^fSA ^olsonlBf^*^
AnuKiit^ tbo X9ek of sa adscittats siapiuy of oiqrsSBy liss l«sn aoatlonsd
pf«viousXy» It ;^rodaaMi iqp^towi slallar to nitrogsR mocosis* fusrsfars^
•i diptiie iMiow oas uimiigwd flft^r fo«t axxly vw •spsrlsaasd^ ooaprosssd *ir
verf<«r or divsr tflxi bs sbls to dlstiai;ttisli saeada fro» nsraosis* i% My
to aosselQdad thiit the woFiesr >r {iiver is dqMBdsnt UfMii Ma sqalpMat sad
Ua taaoar, if say, for sa sdaqiaata si«»i.j^ of o^^an.
•iM& an IndiirlattSi igssliiss pwrs uxjri;«a andar pem»\mm grsatsr thsa
oat alaoaplMirSy «bsai.at«, ho asy^ aftsr a tlAo, sxpsriaaoa ^aiptoas unlets
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'r. Jjmm^JL
ADjteiw M
oa/fwi poisoning hmm tm lrr»«tA^ar and wid* ucourwMM patWrn •vwi lor *
•Ijigit pcn^n* Jbt v»ry mmIi dtfialto iiilonuKtiun i« av ixaiaJL* co^eamlac
tM nr««vfi« for^ or Um —ojwuiwi oX^ lids poiauniaft* iir^ ^« i^» A.a»6ar%MBf
L^boei. o/ Ptiawumdiflgy^ <«i^Vbnii^ oX ^aMiayivaaiai Uia ««• w» ;»*nu iiadioiu.
ti«iiaral> unlt^ iiatmiila^ ^iasyij^a and Um U» w, ik^vai. JiopariMMMk i«ivlim
xi«UtuV«f ikiuilkiAiKtMiit •'v "• «>*• nvw i.>w.ii(iuovLAii or ti*v« eoaiMtod invsaii.*
fAt&OFs Into varioua iJbaa«« oi um piobXaai* Xt la kiio««n u»al as>|»raaaDal(mf
IMPrt iMffk or oftHKm ^cMiif •MMMuibr&UwOft in tha inapiraa «a« nijiuxe wixl
tumoa <jf poi»(.>niv% ^|wp%MW» Iter* ia ra*«.4MiA4« aaauranM•ooajkar«Mi ooc
flKMi filvlni; rfcQordtt tibat tocint ia no dangar uf (MgrgMi iMiauoljiK: MAao t»r«at<tlB4
toiMr—tad air, «^uii^« a ajM|>%o«a Mag^ lunra Imma wnk^d or xu^i rtpurtad* ujgrfaB
pDiaooixH. Mt^ ooour mnyiuk Dra*%lilnff ic—pratiad can adJiiurM Wiiaft *r^ rioiiaor
is imytmi ttian air* In uain^: iMi.iu»>ojgr6aA aixtttraa for oaiqp <ilvii3«, tiMi
p«rtiai .raaauw oX oxyfian iA iniuva naiAUtoaci o«aow 4^*3 «%aa«w««ur«*» ateo*
lut«« Ild« ««i»lt««ry rtiia Imm uaen tiucoassfiu. in praoti«ee«
frJtb Um tijf^oixai^ x% «Mgr o« ooivj^tMaaa Wtotf mic uaaiiuk ^*imm oa MM
tetlon Xor &n> aitm will dapaim ui^on tui»» ittart ga« t^r«HMBnt 4«k; Um parti«i.
|if«Mmr» af Uuit ln«ri gaa wt^n an Xb.^ bottcM^.* ^^ partl4U, raeaure of Uui
itme% gm n^Qf aot ba Awiwi'tA UvUaarii&lattWijr ty uam of (MsygMi r;icn lumrw
lu fcSaiidcm L'ioxiaa i'olaoiiiiiif*
tin M» surfaoa^ a Mkuvtm pareatti oonoanirti%i<^n oX o4Nrou.i di«>xid« Iji
ip|WK»«li>ntely llMi moOkuib «lkiun oan ba toJ.arMad Mivtioat cilatvaatt^ naiypicJ.od
bgr haavy braathin^. ^4i£i naadao^a* ^^r UiIm ra4i»wn and to a.«9ld tHa aoaai«P>»
tlBi: aXr&ot U\w(. corbun 4iaxlda aonMatrftUUma iMnra on axyfMi pol^oolnt,^ it
in iiRparWmt thut tni» ,>«Mrti4ki ^ntaaura oX mag oaroon oioxJuia in hom Itm^XxvuX
gum alxture be ^ftea tl»«in Xartgr«^our tiuodratlMi oX « psjuwi per aituarv iMli




mii a^ O ii^»# ^ti ^
•in
JA tHi :y.^« "tWS? «i« #*hmU
iPMpMMi* to varii^Mi (<»«. wUi4,irMiy wUmb tlMgr aMr«* at & prMwor*. c^^«wur wciat.
ofM *lUx m-iiimtyb, is bAi^Jj tuiriaiont to ,*omit Uxu cvtrrant tdr;?«« oX dlTisg*
•• tiMMi MHift^JUtAu witA c rtacMi t»ii.« «•<« A«iii>4»d imdar ^rmmvam* v«umoV





im Xbm immm InuioAiMf * !»•• div«r ! ooiin»ot«<i to a siirfao* brsatt^*
lac gaa aupply by ne^tm oX a novo* Xtui divsr mMjr ««««r « aaiU4.<M MikMr imul*
wity « fao« n«ok^ a Aiiat iraigat divine dress, or tbm oouvwtiunsLt oonfaoU
divlnf drwia di^jsndinf: Xkp^n Uio tMytrstmrs of tHa wetter, Utm ompUk^ *kal tas
Aftture of ia« Mork to b« moamplX.Bhmilm in oold Mttisr, for d«sp dlvss, or
for tesvy woric around ob£ttrvu:tl>nSf on apprupri&t« divizH, ^Tt^B will bo mmiA
fMT protootion* ?or workini:, dlvwe to doptlM groAtor than omi aundrod fifty
to two ^uDdrod foot* utters tbo AdToats^oo of t^o us^iuB«o;s^«;«o nlKturoo «ro
pproola^Oy « Mnpitfto diving dross mIUi • spoolai hsinot wist be worn* J^t
wiXl suffios for Um pttfp—s of tblt; invosU4|Stion to stois tli«t Uke no^xftot
for use of hexiuK-oxyten cil:£iuros bas an akCtsuiiod osrbon dioxioo siM»^rbin^
•sttJUitor to insure a xow as—ontrstiun of oarbon dioxido in tiie inspirsd idr
and u> ooi.nMid.so on i;«« tte«t>«*
III sddltivn to tbe doptti and tlMf an bottom. iiAltat&ons, wnion nanro
bMn discussed* the diver's ability to work wLU bo ii»it«d ligr^ ourrento*
irate r t«ti|ieroture«, anu the turbidity of tbe water at llli Wbrfdaf dOfitiN
Quri'onto sbovo a voloolt^ of ane knot are a real probion to toe diver* fSor
69up dives oven thia tmiooity* W o^>n«ist4ent in dir^is^iv^n* cauid aako divine
•porati ns Lnposeibio* -old water cortditi no msy b« ^rreotod b» mm oi
tiam diving drtSii! an<i ne^tod unciorwear, eitempi, wnen tlie liork requires a bi«n
4tirso of flngor d«Ktoritj)r* in a few areas* bi^li water tMv<»r^tarea AiMro
boon a prcoiet; wniob was suMoscful^ sat b^ enduranoe and a sbortenoa work*
in^ period* Turbid oonditlons at the worklnf^: depth iinit %at vrisiuo of tbs
diver* even wnen artiiioao. iifhtin^. is used* ikjwcver* if tna nature of tho











alon«« It »houid be rk..tMl tiiat «. aivAr, wAjJciiif on a aud^^ buttu*, wLLi
oraat* •nougli aliturbancc to lapMl* ms viaii«^n«
Jji ousicluiiiun. It It etAtad toat tuUKMitiii Xim &»•• Aiv«r um ab
•dvantag* of Intt^mi lUm an tho ftottua, im U Imp rMtil«%«4 )^ ounrmit




Iteri! iMM bmfk c-jimi.^mtmmj.m aii4Ni%Lc/n givaa to tain «/v« of alvlnc
in (MtrrMt litorAtur* mmk mmgmniMmm timr» H*^» ^ ^<m imm« ia|ii.l««» tr—
<avi.iir ifi divini Miittottt mtff t iimtniioB lo utm Bxittaom ar tatpwitiTii «poA
«n fldr iKa»«« M«(»ur«kujr« ditrlai: in ttii« HMOBwr om Atwa^ti.^ tor ui» undar*
water flii^toMMr mmi um> «(mnh> flAUMnHun*
«» £r— diYMT i» «uojMt to «j^ of Uie nudiuiu. JLiaidtAtlariS el UM
IwM divor oDUp in MldiUiv^o^ ia i«it«4 k>/ tim vuxomi coo. proc<.artj of tki,»
lMr*«yilnf. g«« Blxiumt and eqf oia rate of ^. au»ptdLoa of uukv Bn^^Xjfm it MMy
b« iMld«d Uhatf wiien «iork i« re^alMl to brf»uUiiA|; goo mmmmp%l>M^ t«i«t» por*
fijiwod at Una ^poriMOBUtft i>iviij«{ us^t and oiooMtioro^ havo dfltwoatratad Uiat
•tfiaaiine, i» ibo nasrdoet «orlc sum ^vrtonuB uiidorwat<cr*
fralniue in Uw uao of froa diving a(|kipnont is daeepUvaJLy aooy*
Aa a tiWMiit o£ Moot ^aat div^ra novo tiWtody ^^xn fivo ainutoa a AiCi con iaam
aauufb to ba «bio to kLU Uii8a«A.f*"^ ^ oaiiltw of a traiainn eotioduia tor
Vam naa of fk'oa divine aquipwrnt is ountainid in Matlonai doiiijr of ^«ianoe«
'^ubJLleatiwfi, 27U» entiviad "«« waxni^ ««ai,f<-«^^a(MiinBa aniiarwatar Mraat^ag
Af^arattto*"^^
ilke pructioai advantafao anc ximitaii^un^ of Uie fir«« diving taoaniiiua
%km ibUXt^ to<4>arata is higiior ounrant vaiocities Uion a tooaa divar
aaarsjiing ansi Mfitan ooin^ ii^int work; um a^uxpatoub .u» ^aoa amMMWivai
liM» aqoiifaMni is man auoi^a) um fraa divar saueaa jlsmi lK»t%Mi ajL»turb«inaa|
Ilia tf9 6iwr roquirao iaaa atirf«>tia ou^^pwri^ and tM firaa divor a«vir oapio/
ttndar<»&t«r vatiicuoe*
Xa Oijnoxuai.4ip it lu^ )m stated tiiat frae diving is oaa>pi<igaata»y to










vi. flu t*- • '••
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^ «4i «Mi' f'i'' -v.-i
a«ivii» i»«4Mt A alley oe.
« - - '• i
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vMI .V**'^S***'-<*V'-^"^- **• 4-'^*^^^ ••"»"* Jl^»W>I W*n«>-»J'
•boMT smmiimpm iMlvib Mrnl wU to ^.
Urn flm Calsaoa iiA ULitU^ Mmii
Dm O'llssvin and Um divUic buxx 4ur« rttalii&r •qviiami to uiilsr-
w«i«r ooiui true tors* Tbty totit utillMi • qJL—d^ una«rw«t«r Minmtmr inm
wbioh Um wfttor la mxaxMAed tQr «ir RrmMiir* in order to pMid% •• to Mork
on too bottoa Mltoin too olMitoor* t^t ooiooon io a o/iXn4fi«ol otouotoro
oxtonding to Lhtt ourfi>oo oo toot ocueao to too yrwouro ahilwr My b« of-
fo«todi t>> an oLr look. In to« uouoi. vm^iX^mmni, of too diving toUdi., tot r-^^n
vltoiR toa op«in boitofiied ohfivbor or boil ar« JLoiiorod and foHo<l dgr o Jkoiot
fkxMft a aitrfooo vooooi* ^^boro ovo aoao IsotAaotiurjiiy wImto toc^ diving boii
io otnl«iponiono:iUy aitod undor wator aad oMd m «a otoorvotlon oWUun*
In toi« ooo«, too otoorvora nuai diva frcMi too aurfooo ond ontor too boil
ftFoi Hw liotoa»«
}lon working in o o«ie<»wn or diving boi^. «r« subjeut to oil of too
MOdlool iiailtoUu o of « divor* i^uwovor^ tola oqulpaani mm too odvairwogo
of .omitting woilc by nan wtu> or« tamnouaAiKMrod Oy diving eM^r^ wtio <4re Mom«
















hxciMdim; Ulia aiuMitrlrMy io« itmXb^pmv^ and Um b^trtyipiMiy iMnr*
it aBDUiwr ficr^gr mm gvoup of divla^ v«hloJL«ii whieh arts iw^ ,i<M«ur« tight*
"Qmot «*• dMiiFnsd for a«« by ta« fr»« divsr in ordtr to pwnKit &ia to la*
om«a« his r«r>|re unctar water ^ sulMtituting a aotor or )il«qrei««driv<m |>ro-
peiMUr for •win fixas* An &«« ^g*^ w«lu.»oonditlwn«d, wmq can smJUi wiUi liiw
•bcmt oiMi iiliii underwuter^ wcMttMNi, In • divlm, vcbici.*, jm <ma opemt* for
• diivtMUM of «b>^ut four KiXe««^^
1Im*« orftft tiWfm b«Mk ttMid to a jLiiatod ««t«nt for nior»*tlon and








mim0 iulM iMo imam
17
ia m ralHttr ooMon apinloB wiiUte la inlwrltcA fkoa •%oriM of
«*%*r rliSKwr. AU«c*41y» He mo^ with w^wt gwddftno* trom Ibow^ tiM
llllQga ttttrierwaUr md aiiMb itiiM to IU« ditooimrar.
• fMi\U» of outiini^ witii £*•* or ftl«otrlo aro^ of woxd^a;,, of oAuiking, cod
of Mtiing oj^lovivo olMMriM* VirtiiaU/^ nii. of tlit &lr apoHiil or expio-
•iw opofmUd hand Urois Miy bo «dapt«d for Um diver's uoo» fte ^nto^n
muA Um xifiinc bog provido hin with Inrtapwloni and poticrftti iwioUaft oqiOp-
mmti «Ib«it hie ouutroL i« o yninhiii raili»ott%«ry«
NMcntJLyy Wo oUM^r dovieoo iiftvo )Mk«n tAiiorod Dor uodonioier bso*
tkumwi ore ttie oiusorft wui Um ImsamtriMl tolevioi^^n otu4n« ^iUi tnio oquip*
mumt 1% io fKKii»ibi.« iM !»•«» moord «ad int<»rpx«t liiforsu^&i^n inkiali iioo ain»r
night hAvo nioood beooooo of ilnkitod vloiuo, fAtlguo, oitcojOn mkrocibia^ or
laek uX opooial oo»pot«iio«« '^%a ttto ovMra atid toi.C'^iiiwn oi^Aia *rt ilwifd
liir titHiidity, Jutt a« i« Um dxisr. U»o4 •oadltioni My i;Lv» riMiuitu at ^.^j
£i£Xty f»et, t»it li.ro ofton lco» tufin ton foot io tho uoofui rongo* ^a tilt
Iidop wm^^g no lUsi^^urtt^ ar v^oivu io pooaidio ^aUm a iiott«iwM6 oukotonoo ^
!• «ood to diopubooo «.ho ««9Mr botnoon Urn Xmm oad Uio oft^t to bo viowoA
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<im HinTMi Vf^iioAtAOfiii of IdLvin^ xvoiuiiiiUfW
|ti0t«y pipaJLiJM aur;«vruators^ Mid ^likiflMm nrv.lloa amis* Hm gM»l<%lat«
iiftv* utilised tlM toolMiqiHft vH. ^r«i fla.flji« m *—nt dl «. > . ....^ U4«ir
Mrf««« Map uiKi*r utkiMTm^^f^ Qm» iUlvlm b«U. IMH *i«o teaa umA %» ob%»lji
pMt tiM iMilMi or diioii iMrior to puillae ttM •apie«l\ ul^-:^^ or pipe* a d
tt MiJt Dm pii)« to xtmurtt ib«^w it i« •ui'fialsptky d*«p la Hm 41tolu vlvtn
•tructor l»«« mti. too dxvw to Mixd •pxit oo^^^fcaro to uao pi^«U'onft i^lUJib*
lld,« povnlto i»rtiN«iroo0«d iiftr* knpMM to bo otowg £ra« too tatd i«¥«d to %oo
plxin^ o«p*^^ iA «on«riu.» iiu>ii.o sixu too toodttli im^JL tooko oX to« tULvor to







'4'ty a» ^ tm
th» pr«oiio«i diri[lQua.UM of lawrtdiv. unter {NMMimmmi {^f%t (Ami
oiM atnMi»>tMiro iimre piiiJudio«u mgr auitftlct»r«ilon of oulawtitMl driJLU 4* i^m-*
over, a atAUMont in XM AiNIi Isoimi of wrjid >U r»«d«f "iMittOA fiv* yMum
dJ.viaf b«di.« OMpAkuo of boini^ sufaptorgod b«i«ir wator and fiiUjr otwIppoA for
driJJLin# Mnd with crew t}uari«r«f iMgr be u roallwy***^ lhl« waw onoourAe**
Mnt ia»u(b to proKpt a r—aa»lnat on of Um potoatiau of Uki» approMH to
offottjwrw drULJLlai;*
1* ^ioquiroMonto
-if tto« probJ.«u» tt«te«qui»i to oavpietit^'iif atuoii an Oi^ntioi.^ ruuiino
MKLBtmaanoo anci wonc^over} «r« dlvorood fron tiM piotun:, tac total potonilai
of avyMorKad driving oaa 1m o*««iya<i liy outseitiorln^ In a^jaio (lotaii Uim ro*
qidm—nta of suoli an oparaiXun* JLn iMa uunaidurtttiwa^ tbo SoL^Jomis^ »tato«
wtm% wm WMtf f^r guicUuioo^ *Aitiiou£^ opoatiator dirlxiio^; wigr ovaatuAUjr n*
quiro radiOMi. obangaa in gtrtiiUij. o^utptnt^ tiM flhaai— altuuid 0« eraduao.*
Attantiun first wmt ba givnn to tlaa drtalODMBt of wm»limT itaaa of a4uip*
Mnt and teehiil4Ui!«B requirttd for Uw apooifio {wotilvbc of imtor oparaUona."^
It wM aiao aaaiMMd Ui«t«qr {HPojoct of Uiia Mignituda tiaiiid awlva to aliMitt*
aio u^ 4iptli ili»it«i.itiiM| tliat ia, i>]roirido for a six iMMiMd foot oparatiaf
i«pth« Xa addition, the <MM9 ««4»r drilling unit abc^uid p«fntit uareatriotoa*
ytariffpmrt driXlin^^
Jbi fonoral tenwig iha yaqfairaaanta for drlUint^ Mgr ba Xiotad aa foi*
Xowi (a) tranaportativH or i^istie aupport^ (o) a souroe of ^lowar^ io) a
dorriok and n iating gear or ite oquivaiiant^ (d) a nud eystany (a) ^ driiMlins







4^, ^imw tifRnq 6itf0«i« I.
J«i«««Ki.f** Tj» a 'V
: JB ^01 &M0 «Mr 4rnMi
at saXiIKm «Mi (a) jUJit^a* 4»i«»«Wtf (1) ^'^«;4«llt#«
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111* u^iwportaiion of in« mitaMirKlbi* drlJULint tM>1i% m>A 1^ iogltiia
•ii|Rp«ri Mhll« It !• *Mi(iii« hoXK^** peaws no mm probio*.*, ttm kwi* will
•liter b« tow«l to Xv^cfttl.n ov b« 8«if>prop*ixed» ia ui mwli «• |»ropui«loii
•q«l««Mlt «(M« to UM 00»pi«Xit]r of tiM btTf* «Hd W t«M p^TtOJUy it !• •«•
iwwi< tlMt « i»>n«««lf<iiSNrap«iJL«d b—f wouild b« sojiMtodU Logi«tAo vupport
woulil yttqiilr* oai jtwiT or station ^ftml to BmtiBt in oaorfrooolciA 4iad to
•orvo M a wanklnf ablp for otlKtr ourfoco oraft* JOwtlMr Mrgo Xuifor and
pilfcitilj^ a nalioopiar would ijw required for tTMnapurtation of ncn aiKi aato*
rlaXe froc3 tho uhom baoo of 9ttpoor\. to Ui« tondor*
Tranofor of aon and natorliu froiK the tondar tij tiM oiwiggart bargo
wofadd iokbubtttbi^ bo roatr ot^ to (mareenoy rogulr—nntp» tLniavor, auoto a
p«otr:vj9ion wcuLd bo mandaloffy tc> boi.ator cHo noraio of tbo bar^o oraify to ob*
%aia voaaonabi.o inaura«oo rotoiif md to provido for t.h« ioobnioai aonriaoa^
oucb «a <«loetrlc lo^idnf «id tfowtlnR* I2d« tvanofor eouid bt^ providad fbr
la ttagr of tbr«o wa^t (a) bgr noana of ^ raaaoo olunibor aiadl&r to tiM dt*
ideo attpax>yod fe» Um Mangr to r«acu« tba aurvlifors el im ^^uaxuai^ ^b) tgr
o oaoxk^Lo aniaripd and flttad to pom It aooosaj and (o) by altaar (a) or ih)
•botra for porovnnoX aed baali equipnoni oai^^ plua a oari^ lock into Lbo
dlvlag boii. aoctlun of ii» bavfo ubiob wouJLa pofttit a diver to rig oargo in
OBd out* After ooneidoratiao of %tut Mii^nitudo of tbia vantur* and of ito
«tporiaeontftjL mspoata, Unm tblrd wagr la the ior>loel fie^Leotion^ liowovc^r, prM«
denoe dixstatoa t&at botA tbo aoooaa Miorlao end tbo r<»*oy* Bblabor iio ^rovidod«
?bwor ouuid bo prevldod iof^ dieaol aiectrlo genor«toro lnatal.40d la
tko aiAxften^od bareo* ^tand*^ pOMor tbr OKor-^orKiiy aurfaoln^ mA tor ships
MfiloOf unL^t vouJLd be provliiod by battorloa* Xt aiioiJLd be noted tbut tbo
dloooi exhaust bj.ower dlaalMr«i iprooeure auot bo in exeooe of tbroo bundrod
pobadi par oquure Inob* ithim beewaai a nix bundrod foot ^^rating dopitb^
a taa Ibot atom ti e, a fort^ foot wave aUowanao mtai a saa wator proasiaa
^Jt^Ut i-.'.iij'.i -Ti. '^
iMffv
AIM 9v





r,' >m 10': ^«(^j»(l. /
^m%iin.
gr«dl«nt of .USS pal. par fQot*)^ 1/ » •utearKwl •xwuiate 1«
T«is prMiotit « ft1»iv>ii|i ruMi^a for di«ah«iiKliig aauuiust mm uraMi^ tat
nwrki* Mod ftco«p«iaii Um adulWiMi air oorMllU.^ain«. Xo«d«
A4 %idLa ctoiff. It %\mn iHMfmiMflaui to piopoiat «M olMU««toii0UM
r«(iu]jv^ of tM 0aDri(JL«»
(«} b« rivtod for Murioani otiio by ao«»
(b) pir»in«i» n oundid.! for inioko itf.rf MdHMOt^ md mid tank wioi
(•) bo of ^ uTfioit&c tmittA to pmirlco for «a oporouiiK otflput of
•Ix bunteod fooi^ «nl»b bolgbt wuoitf bo apftoaiwoWAjr six nun-
<lvod flftr fa»t}
(d) ()o»d«*8fi ttu'fibi .:: 4 < o:A<«i ' oo. iroagtn to oitottowi mrrloiao
wl»d oad wnro loadlAg, tdilob w.oUi i»« .ji oxoooo of iiflit bMO*
drad fortyHioratt octtBda «>or aquare laalu laaat valuaa for tttLa
atorm lod!: art utu vai^ttbtioa^
(a) ra(|itlra aufflaiani Inti^nMU or txtormU. tr».iia^ toraeist ioa
toppXlm Ktiftoiant af wind «n^ w«ve ioadinr*
iiow, th« d««oialun to provida aa iiida|>andm» paiior aappij for Uia
aalwaygirt baifa lypoava to ba c>uesti;^nabi.«» Hie au.t«>ra&tiv« to tlii6 approach
la to aopplir poHay awl air fraai tiMi at&t un vo»oai« Xha raqulraaant for an
air a^orao euuld be oUiilnatad, If i&lb»ubilo& c.;nsarrir th« affaci Mn Man
of protTttotod ojgKtaam to KtoKJiiwia ocnoantMloM of oactMn dlMd^.a ana own*
•offntng Um donlfit of oaibo« dloxldo air aerabboray w«ra froaJgr arallataa*
Havartoalaaiif tlia noorini: plan for tbo tandar roqulroi^ 9A.wif aamtlay ba* / /
mmtm aagr ooouranoi iddali waiiid raqvlra too tandar to allp Ito aoorloia aouid
iBtornipt drilling oporatluaa* Tbo aotBorgwti bargo tould bo foMod to opavato
r^^battasy pernor aad on air froa Ito baalca. PjJLAsu




(a) sach ler rswit tiftw sufflolMit wcirUt, etrs:
lwl<t$nf p«>iier to iicjL. ui« t«.t i«r witojut. cSrHgiag onciar wurrLowM wxati aai
wnr* cj«)ditioiiii|
(b) tha nc«MMni -f the taadn* mMt te •aRtPc.lAd Inr tli* nooriag
itithin thv XI Its of Umi RiaatrLo ;):wer ..r«i«-u>j'. irUn cA)»l« loi^.Ut iwMl
(a) «&rh lar luat bo altai! aa ae to DraoXadto ttiB naa«lblXlt]r of
f^xaiaf itm 6i««trlc 9ttUi« m iMt- aubaupKAU U4P«^|
(4) it Muat pamit Uie ;^)ilp to rLdia in auoli a mar aa %• »inlaiaa
Xt U aat coneldarad tjuii atoaio pevar »lil b» arailaU^ Ibr gawarai
ttaa* If avaliabla, it alKtuId ba ecnaldarad.
Tha darriflk and oolsiinf eaar« or ita aqidvaLtrnty woaid ba tftouaad ,
-f ,
altklB Vem di-ving ball a tfuplara wtiara Um» gaa praai»ttra aoaM t<a ^qHMp %• ^ ^
tHa baf«a dapUu 1^ li«liBtloAS ta a nan*a <^Ulty to w&rli ift pfaaautaa ^ - ,!kci^
fgraatar tbao awi atMoapbaiv cdoiata thai the rlf; >a Ovn(«t>ll«d firoM loc»-
HoMi not Btt. Jaat to inoraaoad praaaora* Thin would tnalndafaW aantrol
i^MP aattlae oaalag^ oiwanttag and lesi^ing aa «fall aa aoiauikl drillin»> Aaf
p«tat>ii anWrlog tkm ball ptvpar mmiv uv Giuppllt4 nitti a apaaiai c4raathU»g gaa
iiiiclttva* BaaontpfiMialon rofutinaa wiat ba raligiaualar ouaarvad* Ail o9anco<-
tl aa tlvaaeli Umi belx body awei be prorldad with staffUr boaaa and ba
proparly paokad* Xt ynj^ 6\xitx^^ to z^te u^ai; buoc^uau: provialua aMut ba
»ada to oontrol m& ralaaea hl^Xk pvaaature gaaa& Mhieh could biair fron Um
iMla* to alatoorata ayataa for the datoetiott of astsloalva mixtana aad
purginc- Mkmm" r^&xturai^ frots; li^r £h:..x la a ^^mX&'U&a i<aqals«Baot»
Ytm flud ^nitoa mat be gosiplataijr aioMd ia ordar ta piavant tba
jTiatawtrtitlon of Um barga ^r« ^ihif' ra^iiraa that tha ahale atMkar and ttoa









Hm (SrLUlnf •triak, dmUii wuuid b» ftvMntd lir ^^ t|rp« of rinoto
•pcmtlni g^tw «ipixqr«d« ItMi p«rtr«ctlofi of tus iurboHirlil w^uUi siiiiiilfy
thio protoi«i soAmihat*
St(»rA|Hi fMllitl«« fi»r that aatariiu not requirwl in driiiJLD§ or fcir
tiM (irli.jLiBg nAt«rlai wnloli Mgr to piped into um tMkU. pr«Mnt Ob unuituju.
prol>i«M« lioiiBvory (iionii^ for Uut drlii pi,.« and ooxx«r«^ tto •••iag^ and
tho prodviQti n ttiMJii: »iBt tw dlracti^ 4ioo«Mill»i» to ttte to«Xi. Bimeturt.
Qmi ditign of iMTtlUii^ iiAu MtMfini; f«oiilti«s for Um driixii^ or«v
vtiiid pr«»mt no new prooXwi ia miwtrino (t««igii« ^xr eoKditianii9« Wwuxd !»•
iMndaiory*
1i* •dv«lltl^fM of aulMMir^Mi drixxliig My bo sWWd as foJUoMe^
(a) fraadoM fracn veatiier intorfarooooi
(b) aee«»a to iho ontinei oontiaglUi , 9amXf
>
3» Carrant Lrawbadea
fha obataoics in %im paili of a auitwargad drlX^xin.'. barc« dewiapnani
«ra evfnaidarttbia* 7ba wngiaaarinf d«velopmint of Um biurgc daaigs aXuna ia
a Major undartaklng* Utaar foraaacabiji (»robiJ«a arw^ Uut daai^a of aa ^tda*
quatc anoricXe t«|iluh will not dangMOttiijr iaipair Ut« bi*rga at«4>iiitjr ifiiixa
ahwaryintl ttia daaign of tlie boJUL struuture, inclMtiBc or rapiiaaim Ui«
d«rriok; or ta» de&i^ of an adaquata tandar aoorlng pj^i«u xn addltloiiy utc
raqulniaent f^r ooaipjkala fioote oofitroi of m* drllXinf prooaaaaa incULoataa
tbat an axtanalva^ addad dpraiopMant of current auU>»4itlc driia.iA^ nauainary
ia aaaantial to tlia aucces»s or the tntira projaot* Ihia rurttiar davaxopaoat
mumt incauLi« uve disoovary uf naw tacimiqiiaa for torn uantral of oiaBtiag^
ec
9t«tmm to aiiv -!*^ Yf^ bn^sirog -ac
VJV'<'»\ « »i
> ••' v^ ' •^'- J^ 'V
.
*}Vf3 "r 5*! mUL
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...1va4 -i^JJjSaBiJ R.: a* Tit; ;| '«si-it»»
lR94fMltllJMH
4 8£ii ca
Xorclflf'f rwmXtk^: of o««iiig, and w«li ooniJiiAtiim* MwUo«d r«e«tf«h dni* f
not KsatraUgr avsHabi* to |irovld« Ui« AmiIch cri««nte for an a^wiuAVt 4Ujr
purlfylne tjrst^K* Xb* ««i*cvL^ And tr^inlfi^: of %Im drlixlnf otom would oo
•xporiUlv* and ti»o oonsunlng* Modi •trlnfOMi oAfolor jHroooduroa w^mid do »
nooo»aitgr« Tho IniUai oust of Uil borto •iono wouid bo at loooi ton tiMoo




Dlvinf t—hirtqw« offor no great ountriDution to «Im ounviit >tiMi<t
of piatfom cuifciruutlon* Prior to Um advont of Um tmMilii. pdatfom m4
tl» ^Ulnc t...i», th. uK^r>«f«rlo.t«l. .«i«^.* .WW,. »«k. tor y
lid, fuii ttnd Mater pr«««at«d atttr&ctiv* aavAnta^tKiy purtioui.Mrijry in XtfiN»r-
iBf; tiMi <Mnt«r of ^avitgr flBid sttvliiK piAtfuriR «p«e*«
aboit^ftfi ^r,tfrh.iii 'viLl j'iift'
>V4L'»tt.,
*iii '.W i>i^;'i«4^ lii-
£»iilMMiig«d production Tvj^ offHiliurt wtxiM aaJio prtv^uto pracUead
dlfflOttiUM. Motf«T«r» ilMM dlfflouitiM f aitigaud ^ Um fftct tto
prMttotlon oiMirtttl.tui p«rfbniMl »i Um wilU te«u «r<ix o«.. «Litor«ii»lj iw^ omi*
pl«x^ »«c:nftnic4u.ay, ta«n art; too wmtIouii op«9«tiwni> p«rf«^m*d <lurints drilxlng,
if a parwarMmt V^)* ao»pl»ilun(iirtu^ »ad«« Hiaraforo^ iforkv:>vani do not ni« ^^
({uira ^.tiriie-f bulky •v«uipiB«Bt oowpar«d to um iiriliing rl£« Aootter^ favurabia
ra*:;vor i(f ttM fact Uiat woiltovvr oiwraiiyiitt arc of rclAtlwii^ aikurt duratluu
f»m M^ ba aotiaduxttd dtariaii parlada oi" favurabdia waattMir*
!• t^uirwmita
tha MKrtianioai. rm^wmmtm tor wortclng owr panuvkaKUy ta>|ii.ttad
wails arei^^ (a) aoeaaaibiiity for Inataiiail ^n ui' tiMi wire Xiat biawoui
praTflniaTf of a JLubrloaior wiUi a irira lina atuffine box, or t,ti» ovmmnting
ac^adi (b) i^oiatlac gear to «Milat in Uie liiatuuiatiun of um atMva •^uLi>-
iMB%f (o) wira Xina aod rtai for ninaiag to«i« in and otm of titf wei.^ 41x1
(d) tiia a^jliity todktarmine tarn t oi iacatian )^ Uie faai of tlM win liiia*
TiM feaWxti Mjilo^ wiiJl ooatroX tHa aouai^iuixit^ of tue w«i.x W a
divtr aro dapUi, turbidity af Ut« wator^ ttod une water UM^paratura* j-^tte
V 4BinclrfMi fifty faat ara aeoa«aibla to divara rtraatntm: a««Mpirea»ad air
for pariot,j$ ot tina nurficiant to inetoix a^aiywmt* ^ MiajJL da«»»^prtm«iof4
•MMbar on the uorkv^ver boat aaa ba uaad to advantaga bgr r pjiaaintf Um tan
foot ^ou&pr<u»i»lwiii »Uvp or k^ ualn^ nurffifOa «iac>«jpraasiwA ajuxLualvaJLy* Itriafi^^
dMoMpraaei^va time on t^ aiaga Mqr ba out fl$»proxiR&taiy fif t^r paraaxa by-
wing Um aii«aibar for tiia %tm Ibot atap* Turbid wutcr ai^uid not ba a arlUoai
o<.'iKiitiwn to the a;(.>ari«iiea<l div«r but it wilo. alow ltd* up* »a%a.






|»p««MMa«>fl^ 4. ij ,«?»ii|<K!;* •rl«ji|»
•J ••w* dfV *^ '» 1 >*.*V
•<*i
<7«h*.|»>'.V wi ^.'JM/J)l«?j:9i- > 1 -«r^ j,«>^ w .j»*^ ' ^•(11^111117 1 . i*jift * ^artUi
iuotttiUi mull w'iht tHU "Ut n :•«•• '^inftM miJmm
M f
A v^ <i..j'iv ;' ! |4^^Ai.*i <>^ I. /««<.'» j. aai^
lis
;«#i»<f Mill MM «1»t>«vf oaf Ito V^^l^t^^'^Ui^ ^4lto tritt tmJtiy
i- ^'vr4j..- is-: .< X> J, •.. i «, J * cl
ami 9Ai r^^..:
•AneaojMi^ gt^sK .(^o nUx! void «litf ^Jt ii 9i*^
kll »Y f :.• .'fii-al U-J .ilijl-.. ^'
37
TlM iKJiatinf' gMur for hawdlilm: aquliaMBt to b« inatlMUl«d m% iOB
w(ii taMkd would r»quii« dsslm «id dtfiar—at* in idditiwii to the booK^
pivM&inf- tinh umu, tmiip It •iwiUtf amni «n air drlinti wIoga iriut « r««i. e«»
DMoLty of about tNo Itmdrad tatrt of idj«» ^raiTaratoiy^ thlA rwu* wuuid Im
Mitl.sad, 1^ roanlnp and of ttMi> wlnoh wire aauuid mt only bs flttad to
handia toe a<4ulpawal for tba wax! oaac but sauuia ai«o tianda a >M«y*WP*f
oarpantor •top:..>er«
tim wlra ilna ari.^ ra«.t for running twuia iii and out woultf ba iA«
•taiiad un toa toouar» itta uirv^ xlAa anuuia leau tarwUrU a daaa a^iaava to
proridm tumm tr—Acm of nation for Um tandar* fiaia line frcai toa boat moxua
ba •to|»;7are>d off and tha iooO^ naadiad kgr toa divar*a wlnob at itia ontioai
polBtoi l«a« too top of toa boJLa and toa aaatiag iooaiiona in tbc proauotlon
•ooa. It &h.>uid ba aoiad Ui&t ttil& pra6adur« wULi r,iiw tba divar toa abllily
to §991 Uie lina*
Mail ooiitiMl a^uipMKt praaantJijr in uaa ouald i9a eonvartad for oaa
•• Mteargad walxs witoout any »a^r radaaign* ify<irmiilQ a<iidpMHit «uui.d
pr* vant only a fii.i{j)tljr dlff«rant oorroaian probI«b» feXacirla aquiiMant
Mould abara tba oorroaion prabiati and^ la additiun^ raquire pr^aaure proof*
la|!«. Tbia Oi^^Ula r9miiif ba aee^apXiabad bgr « li^drauuJ.c ILLl or oy toe in-
atoiJLXatlon of a gaa praaaurad ^haij,*
?• l\)rt«titiaX /Hlyaritairaa
t^ potantLaJl adTajiiii^>-«s of aubaavf^ad QiApiiation «ra aa folxoua^
(a) allKiiiation of wall nts^^u^ jivductl a p4«tfonHi anu \u^r aatoyiMeb iid
(b) aii2QiQati.;n of waatoar and fira baaarci to well baad pXatfbiaa and to
tba Mali baad tublncr betwaaa tb« bottaft and Ibe^ pl&tfanu
3* idacadipaBtaeas









l>ijjv.4 jAoc .j£W i^.-'sa :^'t.i\^ aiiii^ •'SsmtfK} t»i:&»
iiijlj"
-^ i^iW rrr w*5
iu smo^'in^ ft?>3C'tt •OiTVi,??';
« •«*
s,» ttSnkcti





teaser*. U-ttj ti< ?•-
mmpl^MXtj of iiorkt}T»r praio«*ur— t (b) niptuw «oxicov«r eo«ui «iid vcj lo-
cr—Bmd oott of pr«ai;ur« proof mil amm 0;)nltfY>xa«
U« HuMMry ^m '>itai«rK«tf ''rodiMiiicii ^/pliattiiua
It t'tkiuXd be n Uu tnat amuieriag, %m\m uui otiuur r%A«c«4 ••nriK«
•qult/MKtt wliu. iitiii r*Hulr« plAUTonM* ItiiMfore^ ifuo0iifrv«4 MaiilwUottt
will onljf tm «uivant«e«oa« for Uioso vjJlm ^idi art too r«»W to porMli
eo«pi«tlon fit Um c»i)i«tiDc tusk liAtfonu
•^
VI. i.wliC^JbIoN5
A» a rMult of thiu invMtit «tion, it la pae8ik>l« to orai* soimi oon-
olusions ooncamirtg the proapaote of ap-lylng ilivlnf tooimiqueti to taa off-
sbore problMBs* At this moment, it io dtsj.aront tnat divers o«n only perform
thfiir traditionsi serrloeu in platfom oonstruotion^ in unuerwater inspoo*
tlorsy And in pipsiine x*«palra« Aidsd tty Bor.« onginssring aevoiopKent of
•quipsMot ttnc tsohniques, sxitansrped, pennsnsnt ooaipistions to a dapth of
about one hundrad fifty feat uould b« serviced by onpioyinir diving teotmiquec.
The devalopmont of an ajil«>waathory daap water, submerged drULiing rig is a
research development problan i volving nure than the barge deveiLOLjMent aj.one»
Kwn after the difficulties reiAited to the power eup ly, the bail design,
and thv acoeesibility of the barf-e are eliadniited, mure basio obstacles ra-
iiain* the basic data vrhich are required In order ^ ect&bXish dasii^n ori«
terla for the barge vertilatlon eysten iad air purifyint^' arc unavailable*
Autostatlc drilling rig controls which pendt r«aote control of the eaaentiai
operations of rtmning casing^ JLogging^ and ovaanting have not bean uavelopcid*
Tbe techniques for co^pletdn^* and producing a well at trie i^reater depths
(baycMid one hundred feet) are untried* The avaiiAO^iiity of a orew oapabie
of operating and maintaining a submerged drilling rig is uncertain*
«:
lo iaq»b » at 8noiJ»i,qsKx^ ^rii»fi»ffirfx;
.burt^rfg^u^
.-.^^.T.L-LiR: - , ?,;p»
\b.iqQiar9b tmwi Jon •van ^nltfrte«» b«a
., x-'aan m.»fi^.i^ 1© mml^hnno
M)
fix* ' y-i^:wwmm
ThftrwiTcre, it it raooMWBdM tiiMt i
(«) ttM 4mfi,ovmta% of etafa—rjti prvdusVi ii &• inlU«i4Ml mad pumuM
witk %Jw purpo«« •/ d«ii4UiU'<^ixBfc MKNWid0 Mi wail •• liriMrtiit f«««lfediiVl
(b) « U«i«on b« ••%«teU»lMil Mitu too 4, J» Miwqr^ Imimhi of Mail*
•Int ant' :^«rg«ryf in ordmr to iweMrt tiM t-^lnsitm of data wmob «rv required
to agfoiirtKiatifcft orltarla for wo vonUxati ^.^ jv:^....';^ . ..^miv r^ .c^ ..:;-
(c) ttot ttoa dovelanwnf. of ontaviatlc drilXlRij rl«a Iw • BJlMit
•ni thoir A—liiiiao mpfuwi to tut oootroi. as: rutmiag oooiai^ g«a»onUnt.,
ml iof«in«|
(d) no dUrvet fia».la«orli« iooaJftiToiit («f » auhaorgod drixiii^ ^MfO
to inLUat«id untU doelKA eiltoilo on vanUiAtlon and on tiM drliJLLfiii oooiitn^
017 ihTB ovolXatoio 9m wf tXwmm















BathyBoaphe - a ancui subB&rin* (lavin^: gaeoiine insteau of Mir for main
ballast oontrol. It nuw holds the world* u rooord for dasp divln|,>
'^t is used by J. uosteau and a, Picard*
bathysphere - An ooservati^n aiaaber, fitted to withstand great prciBsuree,
which is lowered to great depths* it has been oaployed by nillian
Beebe and Auguste i^icard*
Blowing wild - An expresaiun for an oil wexl which is out of ooiitrox and
vluxently eodtting oil and gas*
Carpenter stopper - a neohanicai device for holuing -i wire line by means of
opposed wedges* The Wavy-type stopper wiU. hoxd the wire until it
parts, without danage to the wire*
Cenenting - **' mme given to several sinixar operations wnereby oeawnt is in-
jected into a well in order to seal the ends of the casing to the
surrouoditit formation; to repair a casing leak; or u> isolate a
particular strata oehind the casing string for production*
Conductor pipe - A relatively short large di«Mter pipe extending fron the
surface and usod to provide a passage for the drilling fluid at the
start of drila.ing*
Crown block - The fixed block of the hoisting tackle of an oil wexx derrick*
Ceocanpresiiion time •> 'ihe total tine required to safexy reduce tne ga^i satura-
tion of a man's budy to nomal, after exposure to pressures greater
than one atmosphere*









art* cf6 oJbiMi ^ifULLJ^b srtJ lot >c:a<iu onq oi beau ons aofi'i'iija
U2
Logflng • A general term inoxuding any neUiod of seourinf information oon-
ceming an oil well which may require lOMerlng instnaienta into the
well bore.
Lubricator • *^ mechanical device pemitting the in roduotiun of tooxa or 94ui;.*
ment into a high pressure veesex or pipe wiUiout release of pressure*
Making hold - a term applied 10 a drilling: riK wnich is on location anc en-
gaged in drilling*
Mooring - j^ term used hez*e to describe the entire arrangement for attacning
a ves:^el to the ocean bottom.
Mud • A descriptive term for the fltdd used in drilling by Uie rotary aet^iod
and for any dr: or concentrated liquid fona of that fluid*
Off-shore - A term used here to designate any area which Is dir^^-otiy exposed
to the open ocean from the lower low water mark to the one huofdred
fathom curve*
Pontoon - A chamber whiotk is fitted with speoiai b&ilastiag and debsxlasting
equipnent and conmonly used to assist in raising objects from the
ocean floor* It is here used to include any tank, not included with-
in the huil proper but attscned to the huxx ana used for adjusting
the bou^yqacy or bearim.^ pressure of the huxi on the ocean bottom*
Running end - The moving or free end of a working' rope or line*
Stage or stop - An intermediate px^s&ure between the working pras^iure of the
diver and atmosphtric pressure at which the diver must remain for a
fixed period of time for safe decompression*
Tidelands (as lased herein) • Any land which underlies water which exhibits
tidal action*
Turbo-drill - a drill ana ati^aoaed turbine used in conneoticn uivh a rotary
drilling rig whereby the turbine and drilx are stated by energy
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